We propose a new method to calculate coupling coefficients of E 7 tensor products. Our method is based on explicit use of E 7 characters in the definition of a tensor product.
I. INTRODUCTION
Let G 7 = E 7 , A 7 and Λ, Λ ′ be two dominant weights of G 7 where R(Λ) and R(Λ ′ )
are corresponding irreducible representations. For general terms, we follow the book of
Humphreys [1] as ever.
Tensor product of these two irreducible representations is defined by,
where S(λ + λ ′ ) is the set of Λ + Λ ′ subdominants and t(λ < Λ + Λ ′ )' s are tensor coupling coefficients. Though Steinberg formula is the best known way [2], a natural way to calculate tensor coupling coefficients is also to solve the equation
for tensor coupling coefficients. Ch(λ) here is the character of an irreducible representation R(λ) which corresponds to a dominant weight λ and it is defined by the famous Weyl
Character formula:
where for a weight µ in general
ǫ(σ) e where ρ G 7 is the Weyl vector of G 7 .
The crucial fact here is that
where S denotes order of set S. It is easy to see then to implement the sum in (I.4) would not be realizable explicitly. We, instead, propose 72 specifically chosen Weyl reflections which give us A 7 dominant weights participating within the same E 7 Weyl orbit W (Λ + ) for any E 7 dominant weight Λ + . As it is shown in the next section, this makes the evaluation of (I.4) realizable for E 7 but in terms of 72 A 7 characters and hence easily implementable.
II. A 7 DECOMPOSITION OF E 7 LIE ALGEBRA For i = 1, 2 . . . , 7, let λ i 's and α i 's be respectively the fundamental dominant weigths and simple roots of A 7 Lie algebra with the following Dynkin diagram where ρ A 7 = λ 1 + . . . + λ 7 is A 7 Weyl vector and Λ i 's be fundamental dominant weights of E 7 Lie algebra in according with the following Dynkin diagram, where ρ E 7 = Λ 1 + . . . + Λ 7 is E 7 Weyl vector. We suggest following relations allows us to embed A 7 subalgebra into E 7 algebra: 
For s = 1, . . . 72, Σ(s)'s are 72 Weyl reflections mentioned above. As will also be seen by
2) ǫ(σ(s)) = −1 s = 37, 38, . . . , 72
III. CALCULATING TENSOR COUPLING COEFFICIENTS
Let us proceed in the instructive example
ν 66 = 5 λ 1 + 2 λ 2 + 2 λ 3 + λ 4 + 6 λ 5 + λ 6 + 7 λ 7 ν 67 = λ 1 + 2 λ 2 + λ 3 + λ 4 + 11 λ 5 + λ 6 + λ 7 ν 68 = λ 1 + 6 λ 2 + λ 3 + 2 λ 4 + 2 λ 5 + 2 λ 6 + 10 λ 7 ν 69 = 10 λ 1 + λ 2 + 2 λ 3 + 2λ 4 + λ 5 + 7λ 6 + λ 7 ν 70 = 15 λ 1 + λ 2 + λ 3 + 2 λ 4 + 3 λ 5 + λ 6 + λ 7 ν 71 = λ 1 + 3 λ 2 + λ 3 + 4 λ 4 + λ 5 + λ 6 + 13 λ 7
Note here that W (A 7 ) is the permutation group of 8 objects.
To display our result here, we use the following specialization of formal exponentials with only one free parameter x:
In this specialization, one obtains the following one-parameter characters: specializations will be sufficient, which we used the following one; Σ(4) = σ 3,2,1,4 , Σ(5) = σ 3,2,4,3 , Σ(6) = σ 3,2,4,5 Σ(7) = σ 3,2,4,7 , Σ(8) = σ 3, 4, 5, 6 , Σ(9) = σ 3, 4, 5, 7 Σ(10) = σ 3,2,1,4,3,2 , Σ(11) = σ 3,2,1,4,3,5 , Σ(12) = σ 3,2, 1, 4, 3, 7 Σ(13) = σ 3,2,1,4,5,6 Σ(14) = σ 3,2,1,4,5,7 , Σ(15) = σ 3,2, 4, 3, 5, 4 Σ(16) = σ 3,2,4,3,5,6 , Σ(17) = σ 3,2,4,3,5,7 , Σ(18) = σ 3,2, 4, 3, 7, 4 Σ(19) = σ 3,2,4,5,6,7 , Σ(20) = σ 3,2,4,5,7,4 , Σ(21) = σ 3, 4, 5, 6, 7, 4 Σ(22) = σ 3, 4, 5, 7, 4, 3 Σ(23) = σ 3,2,1,4,3,2,5,4 , Σ(24) = σ 3,2, 1, 4, 3, 2, 5, 6 , Σ(25) = σ 3,2, 1, 4, 3, 2, 5, 7 Σ(26) = σ 3,2, 1, 4, 3, 2, 7, 4 , Σ(27) = σ 3,2, 1, 4, 3, 5, 4, 6 , Σ(28) = σ 3,2, 1, 4, 3, 5, 6, 7 Σ(29) = σ 3,2, 1, 4, 5, 6, 7, 4 , Σ(30) = σ 3,2, 4, 3, 5, 4, 6, 5 , Σ(31) = σ 3,2, 4, 5, 6, 7, 4, 5 Σ(32) = σ 3, 4, 5, 6, 7, 4, 3, 5 Σ(33) = σ 3,2, 1, 4, 3, 2, 5, 4, 3, 6 , Σ(34) = σ 3,2, 1, 4, 3, 2, 5, 4, 6, 5 , Σ(35) = σ 3, 4, 5, 6, 7, 4, 3, 5, 4, 7 Σ(36) = σ 3,2, 1, 4, 3, 2, 5, 4, 3, 6, 5, 4 
